T he Consortium for Advanced Research and Training in Africa (CARTA) was founded in 2010 as a partnership between African institutions and some northern partners with the overarching goal of building research capacity in Africa and encouraging multicountry and multi-disciplinary research that could bring a positive impact on population health within the continent (1). CARTA's primary objective is to strengthen research infrastructure and build capacity in African universities through enhancement of doctoral training programs (1) . The idea behind CARTA is unique in a number of ways; it is arguably the first partnership initiated by organizations based in Africa and primarily involved in research on the continent. Second, the model of bringing together young scientists across sub-Saharan Africa is unprecedented in the region. Although there have been several consortia between African institutions and northern partners (2Á5), none of these have had the distinction of mentoring doctoral students from various disciplines. The continent of Africa faces enormous public health challenges. Hence, advanced research training as propagated by the CARTA program is essential in identifying effective interventions that will improve the livelihood of communities in Africa.
The purpose of this paper is therefore to share perspectives and learning experiences of the first cohort of doctoral fellows that participated in the CARTA program over a period of 4 years and highlight the future progress and direction of research training in Africa.
Learning platform for professional development
The CARTA program provided a platform for research training and professional development among the doctoral fellows through involvement in the Joint Advanced Seminars (JAS). The entire program consisted of four JAS sessions that were conducted between March 2011 and March 2014 (1).
The first cohort of doctoral fellows included 25 researchers from various disciplines, that is, epidemiology, biostatistics, demography, sociology, health management, health promotion, health systems, environmental sciences, and urban health (Fig. 1) . The doctoral fellows were from six African countries: Kenya, Malawi, Nigeria, Rwanda, South Africa, Tanzania, and Uganda. Five fellows did not continue beyond the second JAS, and the remaining 20 fellows were still with CARTA by the end of the fourth JAS.
Learning equipment and skills development
There were several benefits derived from the CARTA program, the significant ones being those related to skills building. At the commencement of the JAS, essential equipment were provided to each doctoral fellow which included laptop computers, and the software programs 'NVIVO, STATA, and endnote', to facilitate learning and skills development. Such provision created a conducive environment for fellows to advance their skills in quantitative and qualitative analysis of research data as well as effective referencing of published literature. To ensure proficiency in utilization of the learning equipment, training sessions were provided by senior researchers. In the process, individual fellows with a quantitative background gained skills in qualitative data analysis and viceversa. This model of learning provided an opportunity for fellows to be able to effectively engage in research using either of these methodologies.
Research dissemination
The CARTA program provided research support such as travel grants to enable fellows to disseminate their research findings in both local and international conferences (Table 1) . Within the 4-year period, 64 publications were authored or co-authored by CARTA fellows. The CARTA program also provided funding for implementation of the PhD research projects as well as a network 
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platform for collaboration with experts from partner institutions who were co-supervising doctoral theses. In addition, the program provided fellows with broader access to journal articles and other scholarly resources which fellows would otherwise not have accessed.
Impact of CARTA program on doctoral research progress
At the end of the third year of the program, five fellows had successfully completed their PhD theses and the remaining fellows had made advanced progress and were on course to completion. This is unprecedented progress in the African context especially where doctoral degrees take long to complete (6, 7). The observed progress on time-to-completion might be due to the CARTA program working closely with fellows' home institutions by ensuring reduction of teaching duties and other departmental activities in the various CARTA-affiliated universities.
Institutional research collaborations and networking
In addition to the quantitative measures of success highlighted above, there were several other opportunities that were made available that fellows cherished and benefitted from. Fellows had the opportunity to network with senior researchers from highly reputable institutions and created a platform for research collaboration. In addition, there were several informal discussions among fellows that culminated into research collaborations focusing on how to effectively tackle the various public health challenges facing Africa. Another learning experience shared by fellows was the realization of the post-PhD engagement in research and academic leadership in African institutions. The JAS sessions on leadership skills, teaching roles, policy engagement, and communication, further highlighted the multiple roles that the contemporary African academic and researcher needs to play in influencing government policy (8) thereby acting as an agent of social change.
Challenges and suggestions for improvement
Despite the major benefits mentioned above, fellows were faced with unprecedented challenges that were an obstacle to academic engagement. These included combining doctoral training and institutional responsibilities which substantially impeded research progress. As previously reported, teaching load in African universities is usually heavy (9) . As much as other institutions within the CARTA program network provided fellows time for their doctoral research, other institutions did not comply with this requirement. This might provide a plausible explanation behind the 20% attrition rate It was observed that fellows pursuing doctoral research outside of their home institutions made substantial progress compared with fellows registered in their home institutions. This calls for a realignment of doctoral supervision in home institutions to allow for enhanced supervision that provides a suitable environment for progress and timely completion of the doctoral degree. The African continent needs more initiatives like the CARTA program that provides advanced research training to junior African academics so that substantial capacity and skills are developed in Africa that could be applied to tackle public health challenges. Success stories have been reported from other northÁsouth partnerships in Africa (2, 10Á13) signifying the value of partnerships on the African continent.
In addition, the CARTA model should be expanded to include other countries within Africa. Currently, the CARTA program includes nine universities in six countries. The ultimate goal should be to include most universities from sub-Saharan and North Africa. However, inadequate funding is a major threat to sustainability or expansion of partnerships for capacity building in Africa (14) . For this reason, we propose that the universities currently in the CARTA program be more actively involved in raising funds for research training initiatives in their institutions.
Conclusion
The CARTA program created a platform that provided doctoral fellows with an opportunity for networking and research collaboration in public and population health in Africa. There is no doubt that this program has been successful and has demonstrated substantial enhancement of knowledge and technical skills required for carrying out quality research. In addition, the CARTA platform enabled opportunities for networking among African researchers and engagement with policy makers, the media, and other stakeholders who facilitate translation of research findings to policy (15) . A great opportunity exists for African leaders to support and invest in similar programs while at the same time ensuring sustainability (16) .
